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stomach emptying and, 233 
Acid-base regulation 
blood gases and, 429-31 
Acidosis 
calcium metabolism in, 
215 
citrate excretion in, 198 
kidney ammonia production 
and, 199 
lactate metabolism and, 
198 
respiratory, 212, 431 
sodium metabolism in, 213 
ACTH (adrenocorticotropic 
hormone) 
aldosterone secretion and, 
414 
nerve regeneration and, 
359 


Actin 
muscle filaments and, 136, 
137, 139 
Actomyosin 
muscle contraction and, 
143, 144 
Adenine nucleotides 
muscle role of, 141, 144 
see also Adenosine 
Adenohypophysis 
culture of, 53 
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transplants of, 67 

see also specific hormones 
Adenosine 

heart metabolism and, 173 
Adenosine phosphate, 

cyclic 

muscle relaxation and, 145 
Adenosine phosphates 

heart and, 173, 176, 177 
Adenosine triphosphate 

kidney hydrolysis of, 189- 

91 


liver turnover of, 190 
muscle role of, 144, 145, 
147 
Adipose tissue 
blood volume in, 393 
fatty acid mobilization 
and, 62, 63 
growth hormone effects 
on, 61-63 
nervous control of, 271 
Adrenal cortex 
angiotensin effects on, 
414 
electrolytes and water in, 


steroid hormones of 
biosynthesis of, 398 
see also specific 
hormones 
zona glomerulosa of, 414 
Adrenal glands 
amino acid metabolism in, 
57 
growth hormone and, 58 
Aldosterone 
biosynthesis of, 398 
blood content of, 398 
cardiodynamics and, 162 
clearance of, 398 
hypertension and, 414 
kidney function and, 398, 
399, 414 
potassium excretion and, 
213, 398 
renin-angiotensin system 
and, 211 
secretion of 
ACTH and, 414 
angiotensin and, 414, 415 
sodium reabsorption and, 
214 
synthesis of 
growth hormone and, 66 
volume regulation and, 
395-99 
water distribution and, 
214 
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Aldosteronism 
potassium deficiency in, 
213 
Alimentary tract 
see Digestive system 
Alkalosis 
citrate metabolism in, 198 
kidney in 
juxtaglomerular apparatus 
of, 211 
a-ketoglutarate excretion 
by, 198 
vascular effects on, 210 
sodium metabolism in, 
213 
Amino acid oxidase 
kidney activity of, 202 
Amino acids 
blood content of, 55 
excretion of, 66 
incorporation into proteins 
of, 57-60 
kidney transport of, 198, 
219 


metabolism of 

growth hormone and, 55- 
60, 66 

insulin and, 59, 60 

transport of, 55-57 

unmetabolizable, 55, 59, 
60 


Ammonia 
excretion of, 200 
kidney production of, 199 
Ammonium 
kidney metabolism of 
ATP activity and, 190 
potassium depletion and, 


Amphetamine 
denervation supersensi- 
tivity and, 363 
Anemia 
cardiac output and, 395 
kidney in, 220 
sickle cell, 220 
Angiotensin 
adrenal effects of, 414, 
415 
aldosterone secretion 
and, 398 
chemistry of, 412 
degradation of, 412, 
413 
heart rate and, 158 
hypertension and, 414 
juxtaglomerular apparatus 
and, 211, 411, 412 
kidney effects of, 414 
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reactivity to, 415 

steroid secretion and, 398 

sympathetic tone and, 413, 
414 


tachyphylaxis to, 413 
vascular response to, 211, 
279, 413, 414 
Angiotensinase 
assay of, 413 
hypertension and, 413 
pregnancy and, 413 
Antidiuretic hormone 
comparative aspects of, 
203 
disappearance of, 397 
distribution volume of, 397 
oxytocin effect on, 203 
pancreatic secretion and, 
276 


secretion of 
carotid sinus and, 205 
coitus and, 205 
nervous control of, 272 
sodium transport and, 192, 
205 
sulfhydryl groups and, 
204 


urine concentration and, 
203, 207 
volume regulation and, 
395-98 
Aortic body 
see Chemoceptors 
Arousal 
adrenergic evocation of, 
281 : 
respiration and, 282 
Arterial pressure 
barostatic reflexes and, 
157, 271 
cardiac nerve activity and, 
158 
cardiac reflexes and, 169 
coronary occlusion and, 


coronary sinus and, 170 
regulation of 
see Barostatic reflexes, 
Carotid sinus reflexes 
sodium excretion and, 410 
urine flow and, 209 
ventricular performance 
and, 154 
Arteries 
aortic coarctation, 415 
catecholamines and, 406 
conduction in, 401 
distensibility of, 400, 401 
electrical potentials in, 
400 
ion effects on, 406 
volume receptors in, 397, 
398 


Artery, pulmonary 
baroceptors on, 405 
chemoceptors on, 404, 

405 
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receptors in, 272 
Asphyxia 

autonomic effects of, 272 
Atropine 

denervation supersensi- 

tivity and, 366 

Autonomic nervous system 

impulse frequency in, 


reflexes in, 271, 272 
"tuning" of, 272 
see also Sympathetic 
nervous system, Nerve, 
vagus 


B 


Baroceptor reflexes, 157 
antidiuretic hormone and, 
272 
central mechanism of, 272 
heart effects of, 158, 272 
kidney function and, 272 
posture changes and, 402 
pulmonary artery and, 
405 


pulse pressure and, 271 

shivering and, 403 

supramedullary influences 
on, 272 

tracheal tone and, 271, 423 

venous circulation and, 403 

ventricular performance 
and, 154 

Baroreceptors 

afferent impulses from, 

271 


pulmonary artery and, 272 
thyrocarotid, 272 
Basal ganglia 
gamma efferents and, 253 
Behavior 
see Learning 
Bicarbonate 
pulmonary diffusion of, 
428 
renal reabsorption of, 430 
respiratory acidosis and, 
212 
Bile 
reflux of, 245 
stomach motility and, 234 
Biliary tract 
motility of, 245, 246 
pressures in, 245 
Bladder 
somatic reflexes from, 271 
Blood 
density of, 391 
Blood flow 
high speed photography of, 
391 


coronary, 164-70 
coronary sinus, 166 


plasma margination in, 390, 


pressure-flow relations, 401 


regional control of, 277 
viscosity and, 389-91 
Blood vessels 
electrical properties of, 
400 


geometry of, 399, 400 
microstructure of, 400 
physical characteristics of, 
399, 401 
tonus of, 401 
see also Arteries, Capil- 
laries, Veins, Venous 
Circulation 
Blood viscosity 
blood flow and, 389-91 
cardiac output and, 395 
hematocrit level and, 390, 
391, 395 
measurement of, 389, 390 
seasonal variation in, 393 
plasma proteins and, 391 
Blood volume, 391-99 
distribution of, 393-95 
dumping syndrome and, 
237, 238 
"extra plasma" and, 392- 
94 
measurement of, 392, 
393 
normal values for, 392 
regulation of, 395-99 
aldosterone role in, 
395-99 
antidiuretic hormone and, 
272, 395-98 
hypertension and, 414 
kidney function and, 
395-99 
receptors for 
see Volume receptors 
red corpuscles and, 399 
renin system and, 398 
review on, 272 
see also Volume recep- 
tors 
Bradykinin 
review on, 406 
vasomotor effects of, 406 
Brain 
blood-brain barrier, 280, 
281 
cardiovascular control by, 
402 
circulation in 
anatomy of, 280 
arteries of, 277 
autoregulation of, 278 
blood flow and, 273 
carbon dioxide and, 278, 
279 
gaseous metabolism and, 
277-80 
hyperventilation and, 438 
measurement of, 277, 
278 
oxygen and, 279 
pH and, 278 


electrical activity of 

acids and, 280 

age changes in, 280 

blood-brain barrier and, 
280 

carbon dioxide and, 279 

cerebral blood flow and, 
280 


EEG synchronization, 263, 
264 


endogenous, 279 
see also Cerebral cortex, 
Nervous system 
glucose metabolism of, 
273 
5-hydroxytryptamine con- 
tent of, 276 
impedance of, 281 
intracranial pressure rise, 
404 
ischemia of, 404 
liver function and, 276 
metabolism of 
age changes and, 280 
blood flow and, 277-80 
measurement of, 278 
sleep and, 283 
oxygen partial pressure in, 
9 


sleep and, 281 
Brainstem 
afferent excitation of, 264, 
265 
presynaptic inhibition and, 
250 
rigidity and, 253 
Bronchi 
collapse of, 422 
constriction of, 422 
emboli and, 422, 423 
gas flow in, 424, 425 
overdilation of, 422 
vagal control of, 422 


Cc 


Carbohydrate metabolism 
kidney role in, 197 
Carbon dioxide 
blood analysis for, 428, 
429 
Bohr shift and, 429, 430 
brain activity and, 279 
brain blood flow and, 278, 
279 
central chemoceptors for, 
433 
chemoceptor activation 
by, 404, 405 
emphysema and, 424 
hypercapnia 
gastric acid secretion 
and, 424 
parasympathetic impulses 
and, 423 
renal compensation for, 
430 
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neuronal activity and, 279 
pulmonary diffusion and, 
428 


respiratory regulation by, 
275, 279, 283, 424 
sleep and, 282 
sodium transport and, 205 
tissue solubility of, 279 
Carbonic anhydrase 
assay of, 439 
blood changes in, 430 
genetic variants of, 430 
lung content of, 428 
Carbon monoxide 
blood determination of, 
429 
chemoceptor stimulation 
and, 432 
pulmonary diffusion and, 
427 
reaction with hemoglobin, 
430 
Calcium 
ATP turnover and, 190 
catecholamines and, 406 
cell adhesion and, 21 
excitation-contraction 
coupling and, 350, 351, 
353, 354 
excretion of, 65, 66 
granule uptake of, 144, 145 
heart effects of, 136, 141- 
43, 163, 178-80, 342-46, 
349-54 
hypercalcemia 
magnesium deficiency 
and, 215 
renal concentrating defect 
and, 215 
vitamin D and, 215 


intestinal motility and, 242, 


243 

kidney stones and, 215, 
216 

kidney transport of, 194, 
195, 216 

kidney vascular effects of, 
210 


membrane potentials and, 
343-46 
metabolism of 
disease states affecting, 
215 
growth hormone and, 65 
morphogenesis and, 16, 
21 


nephrocalcinosis and, 215, 
216 

nerve excitability and, 291 

skeletal muscle contrac- 
tion and, 135, 140-45, 

406 

synaptic transmission and, 
300, 305, 307 

see specific carbohydrates 

Carbohydrate metabolism 
growth hormone and, 65 
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Cardiac output 
anemia and, 395 
angiotensin and, 413 
arterial pressure and, 154 
artificial maintenance of, 
424 
autonomic blockade and, 
164 
baroceptors and, 415, 416 
blood gas content and, 159 
blood viscosity and, 395 
carotid body and, 159 
catecholamines and, 413 
chemoceptors and, 159, 
272, 432 
exercise and, 163 
hematocrit level and, 395 
hypertension and, 409 
hypoxemia and, 159 
neural factors and, 164 
pulmonary vascular re- 
sistance and, 425 
reflex influences on, 402 
skeletal muscle stimulation 
and, 164 
thyroxine and, 163 
vagus and, 159, 164 
venoconstriction and, 
403 
venous return and, 164 
Carotid body 
denervation of, 432 
5-hydroxytryptamine 
and, 432 
see also Chemoceptors 
Carotid sinus 
ADH release and, 205 
distensibility of, 402, 403 
hypertension and, 415 
Carotid sinus reflexes 
cardiac output and, 
415, 416 
evocation of, 403 
regional blood flow and, 
403 
resetfing of, 415, 416 
servoanalysis of, 403 
tracheal dilation and, 
423 
volume regulation and, 


see also Baroceptor 
reflexes 
Cartilage 
amino acid metabolism in, 
57, 66 
growth hormone actions 
on, 57, 60, 66 
sulfate metabolism in, 
60, 66 
Catecholamines 
angiotensin and, 413, 414 
arousal by, 281 
artery effects of, 406 
biliary tract and, 245 
blocking of, 406 
blood glucose and, 273 
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blood reservoirs and, 395 
cardiac arrhythmias and, 


coronary blood flow and, 
169 


coronary extraction of, 
161 

denervation supersensi- 
tivity and, 363, 365-69 

fatty acid metabolism and, 
271, 273 

gland desensitization and, 
377 


glucose-6-phosphate and, 
175 
guanethidine effect and, 


heart electrical activity 
and, 179 

heart performance and, 
136, 153, 154, 175, 176 

heart potassium and, 180 

heart phosphorylase and, 
176 

heart rate and, 163 

heart sodium and, 180 

heart synthesis of, 161 

inotropic effect of, 175, 
176 

lipid metabolism and, 63 

muscle circulation and, 
406 

myocardial tension and, 
153, 154 

reserpine and, 161 

retinal blood vessels and, 
413 

sodium transport and, 243 

stomach motility and, 240, 
243 

tyramine release of, 161 

vasoconstriction by, 279 

venoconstriction from, 
403 

ventricular distensibility 
and, 156 

see also Epinephrine, 
Norepinephrine 

Cells 

aggregation of, 16-24 

antibody effects on, 24 

cleavage of, 16-24 

contact phenomena of, 24- 
26, 31-37 

development of 
see Morphogenesis, Egg 

endoplasmic reticulum of, 
16 

membranes of 
dynamic nature of, 22, 

23 


ionic forces in, 22 

recognition of, 23, 24 

ruffled, 23, 24 

virus receptors in, 24 
motility of, 23-26, 35 
streaming movements in, 16 
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Cerebellum 
cerebral cortex and, 282 
cuneocerebellar pathways, 
262 
potentials of, 127 
Purkinje cells of, 327, 
333 


rigidity and, 253 

spinocerebellar pathways, 
261, 262 

stretch reflex and, 252 

Cerebral cortex 

cardiovascular effects of, 
402 

cerebellum and, 282 

circulation in 
hyperventilation and, 

438 


thiopental and, 438 
collateral growth in, 359, 
360, 379 
electrical activity of 
slow waves in, 263 
temperature and, 275, 


theta rhythms and, 276 

epileptiform activity in, 
377-79 

frontal lobe of, 376 

hearing and, 467-69 

isolated slabs of, 278, 377- 
79 

learning and, 382 

muscle afferent projections 
to, 264 

neural transmitters in, 
302, 308 

posttetanic potentiation 
in, 379 

presynaptic inhibition and, 
250 


sensory inhibition by, 250, 
251, 265 

sleep and, 282 

spinal reflexes and, 255, 
258, 259, 261, 376 

spreading depression in, 
278 


thalamocortical excitation 
of, 379 
transcallosal excitation 
of, 378 
weight changes in, 378 
Cerebrospinal fluid 
blood gases and, 431 
circulation of, 281 
Chemoceptor reflexes 
cardiac output and, 272 
evocation of, 403, 404 
respiratory control by, 
272, 404 
shivering and, 274 
threshold for, 404 
vasomotor effects of, 404 
venous circulation and, 403 
Chemoceptors 
central, 433 


excitation of, 423, 432 
5-hydroxytryptamine and, 
272 


pulmonary, 272 
superficial medullary, 431 
venous, 404, 405, 431 
see also Carotid body, 
Chemoceptor reflexes 
Chloride 
heart electrical activity 
and, 179-80 
kidney transport of, 193 
serum concentration of, 
218 
synaptic transmission and, 
298, 300-2, 316 
Cholecystokinin 
gall bladder contraction 
and, 245, 246 
Cholesterol 
kidney distribution of, 202 
metabolism of, 60, 61 
insulin and, 273 
steroid biosynthesis and, 
398 
Cholinesterase 
cerebral cortex and, 378 
hearing and, 460, 461, 
466 
kidney and, 191 
localization of, 454, 460 
sodium transport and, 
191 
Circulation, systemic, 
389-416 
blood properties, 389-91 
blood vessels, 399-401 
blood volume, 391-99 
nervous control of, 401-5 
pharmacology of, 405-8 
vessel geometry, 399, 
400 
Citrate 
acidosis and, 198 
alkalosis and, 198 
excretion of, 198 
kidney stones and, 216 
synthesis of, 198 
Clocks, biological 
animal navigation and, 
115, 118, 120, 125, 126 
Collagen 
synthesis of, 66 
Colon 
anal sphincters, 245 
megacolon, 244 
motility of, 244, 245 
Conditioning 
see Learning 
Corpus callosum 
cortical excitation from, 
378 


Creatine phosphate 
muscle role of, 141, 144, 
147 
Creatinine 
inulin clearance and, 197 


kidney transport of, 196, 
197, 218 

testosterone and, 197 

urea clearance and, 197 

Curare 

neuromuscular transmis- 
sion and, 370 

synaptic transmission and, 
301, 309, 310 


D 


Desmosomes 
cell adhesion and, 21 
Diabetes insipidus 
sodium transport in, 192 
vasopressin-resistance 
in, 215 
Digestive system 
motor functions of, 227-46 
biliary tract and, 245, 
246 
esophageal, 229-32 
gastric, 232-38 
intestinal, 238-45 
methodology for, 227, 
228 
radiological study of, 
228 


radiotelemetry of, 227 
swallowing, 228, 229 
transit time and, 228 


E 


Ear 
acoustic reflex in, 471, 


acoustic trauma of, 400, 


anatomy of, 454-57 

biochemistry of, 457-61 

cholinesterases of, 460, 
466 

cochlear mechanics of, 
464, 465 

cochlear potentials and, 
461-63 

comparative aspects of, 
461, 462 

cortilymph, 458, 459 

cytology of, 456, 457 

denervation of, 462 

development of, 454 

efferent innervation of, 
466, 467 

endolymph, 458, 459, 461 

enzymes of, 454, 460 

impedance in, 470, 471 

innervation of, 456, 457, 
466, 467 

labyrinthine fluids of, 
458-60 

metabolism of, 459, 461 

middle ear mechanisms, 
469-72 

noise effects on, 474 
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oxygen supply to, 459 
perilymph, 458, 459 
proteins of, 455, 457, 458, 
460 
traveling waves in, 464 
see also Hearing 
Elastin 
chemistry of, 433 
Electrocardiography 
see Heart, electrical 
activity of 
Electrolytes 
body fat content and, 212 
body water and, 212 
distribution of 
aldosterone and, 213-15 
kidney transport of, 192- 
96, 216 
see also specific ions 
Emotions 
defense reactions, 283 
esophageal motility and, 
229 
sham rage and, 283 
vasomotor effects of, 406 
Emphysema 
compliance in lungs 
with, 422 
functional residual capacity 
in, 421 
pulmonary diffusion and, 


respiratory responses in, 


venous admixture in, 425 
Enzymes 
sodium transport and 
189-92 
see also specific enzymes 
and organs 
Epilepsy 
collateral growth and, 
379 
denervation supersensi- 
tivity and, 362, 377, 
378 
posttetanic potentiation 
and, 379 
Erythropoietin 
dual source of, 212 
kidney and, 211 
origin of, 399 
Esophagus 
achalasia of, 232 
heartburn and, 231 
innervation of, 229, 230, 
232 
motility of, 229-32 
acid and, 231 
emotions and, 229 
infantile, 229 
pressures and, 230, 231 
pyloric stenosis and, 
229 


regurgitation and, 229-31 
sphincter action and, 
229-31 
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spasm of, 229, 230 
Estrogens 
gonadotropin secretion 
and, 263 
ovulation and, 263 
Exercise 
body temperature and, 
275 
cardiodynamics and, 163 
circulatory effects of, 
163, 403 
growth hormone and, 
68 
respiratory changes in, 
283, 435 
Eye 
iris denervation, 360 
rotation of, 359 
see also Retina, Vision 


F 


Fanconi syndrome, 219 
Fat 
body content of 
electrolyte and water 
distribution and, 212 
heart metabolism of, 174 
stomach inhibition by, 234 
Fatty acid metabolism 
catecholamines and, 
271, 273 
epinephrine and, 63 
growth hormone and, 61 
heart and, 174 
Fatty acids 
fasting and, 62 
ketogenesis and, 63, 64 
mobilization of, 62, 63 
oxidation of, 63-65 
plasma content of, 62 
synthesis of, 61 
vasopressin effect on, 206 
Ferritin 
lung inactivation of, 434 
transport of, 188 
Fibroblasts 
motility of, 24-26 
structure of, 26 
Fructose 
heart utilization of, 175 


G 


Gall bladder 
biliary pressure and, 


cholecystokinin and, 245, 


Gamma-aminobutyric acid 
synaptic transmission 
and, 296, 303, 315 
Gamma motor system 
autonomic reflexes and, 
271 
respiratory control by, 
432, 433 
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Ganglia 
auditory, 457 
nerve gplis in, 457 
Ganglia Mag sal root 
chromatolysis in, 361, 
373 
Ganglia, parasympathetic 
posttetanic potentiation 
in, 375 
synaptic transmission in, 
320 


Ganglia, sympathetic 
collateral growth in, 360 
denervation of, 364, 367, 

372 
impulse initiation in, 327, 


Geniculate body, lateral 
denervation supersensi- 
tivity in, 380 
evoked potentials in, 380 
Glial cells 
inhibitory synapses and, 
23 


membrane characteristics 
of, 281 

resistance of, 296 

synaptic degeneration and, 


Glucagon 
heart metabolism and, 
176 
Glucose 
blood content of 
central control of, 273 
epinephrine and, 273 
growth hormone and, 273 
brain blood flow and, 273 
central effects of, 273 


cerebrospinal fluid and, 273 


dumping syndrome and, 
236-38 

feeding centers and, 273 

growth hormone secretion 
and, 68 

heart metabolism of, 173- 
75, 177 

intestine transport of, 197 

kidney metabolism of, 197 

kidney transport of, 197, 
202 


stomach motility and, 234, 
236, 237 
utilization of 
growth hormone and, 65 
insulin and, 173 
prvi oe 
kidney ivity of, 202 
Glutamate 
synaptic transmission and, 
302, 30 
Glycogen 
heart metabolism of, 174 
anoxia and, 176 
glucagon and, 176, 177 
muscle resynthesis of, 
371 


SUBJECT INDEX 


Gonadotropins 
secretion of 
drugs and, 263 
estrogens and, 263 
Gout 
kidney function in, 200 
Ground substance 
cell aggregation and, 19 
Growth 
see also Growth hormone, 
Morphogenesis 
Growth hormone, 47-68 
acromegaly and, 68 
active core of, 52, 53 
aldosterone synthesis and, 
66 


amino acid metabolism and, 


55-60, 66 

antigenicity of, 49, 51 

assay for, 67, 68 

calcium metabolism and, 
65 

carbohydrate metabolism 
and, 65 

collagen synthesis and, 
66 


components of, 48, 49 

diabetogenetic action of, 
50, 65 

dwarfing and, 67 

exercise and, 68 

fragmentation of, 49 

growth-promoting action 
of, 50-54, 59, 60, 66 

heart and, 162 

human responses to, 47 

immunological specificity 
of, 51-54 

insulin effects and, 59-60 

insulin secretion and, 60 

kidney function and, 216 

kidney hypertrophy and, 
66 

lipid metabolism and, 
60-65 

obesity and, 68 

physicochemical properties 
of, 47-50 

plasma content of, 67, 68 

pregnancy and, 68 

prolactin and, 53-55, 61 

protein metabolism and, 
55-60 

reviews on, 47 

RNA synthesis and, 59 

secretion of, 66-68, 273 

skeletal growth and, 50 

species specificity of, 
48-53 

tissue fixation of, 56, 57 

Guanethidine 

catecholamines of heart 

and, 161 


H 


Hearing, 453-75 


acetylcholine and, 460, 461 
acoustic nerve potentials 
and, 463, 464 
acoustic reflex in, 471, 
472 
binaural interaction in, 
469 
body temperature and, 
462 
books on, 454 
central mechanisms of, 
467-69 
cochlear mechanics and, 
464, 465 
cochlear microphonics 
and, 461-63, 466, 472- 
74 
cochlear muclei, 457, 
466, 467, 469 
cochlear potentials and, 
461-63, 473 
cochlear structure and, 
455, 456 
comparative aspects of, 
472 
critical bands in, 474 
cytochemical theory of, 
459-61 
damage by sound, 460, 
474 
drug effects on, 473 
duplicity theory of, 465 
ear oxygen supply and, 
459 
efferent discharge and, 
466, 467 
frequency discrimination 
in, 464, 465, 467, 468 
hereditary deafness, 474 
impairment of, 467, 469, 
470, 474, 475 
inhibition in, 466, 467, 
469 
localization of, 468-70, 
473 
middle ear mechanisms, 
469-72 
neuronal activity in, 464 
otosclerosis, 454, 470 
oxygen deficiency and, 
461, 463 
pattern theory of, 465 
pitch analysis in, 464, 
465, 467, 468, 472 
receptor excitation and, 
461, 462 
signal coding in, 463, 464 
sound localization and, 
463 
speech analysis and, 469 
theories of, 459-61 
thresholds of, 462, 473-75 
see also Ear 
Heart, 153-81 
acetylcholine effects on, 
350 
arrhythmias of 


cathecholamines and, 162 
central nervous effects 
and, 160 
atria of 
contraction of, 156, 157 
oxygen consumption of, 
171 


pulse pressure in, 396 
volume receptors in, 395, 
396 
atrioventricular valves of 
closure of, 156 
autoregulation of, 156 
baroceptor reflexes and, 
157 
cathecholamine effects on, 
136 
catecholamines of 
guanethidine and, 161 
reserpine and, 161, 162 
tyramine release of, 161 
congestive failure of 
volume regulation and, 
396 
contractility of, 154, 155, 
160, 163, 175 
aldosterone and, 162 
blood gas content and, 
158 
calcium and, 163 
catecholamines and, 175 
chemoceptor denervation 
and, 160 
coronary perfusion pres- 
sure and, 160 
fiber length and, 155 
hypoxia and, 160 
coronary blood flow, 164- 
70 
adenosine and, 173 
carotid chemoceptors 
and, 169 
extravascular pressure 
and, 166 
hypoxia and, 167, 168 
metabolic factors and, 
167, 173 
methods, 164-66 
myocardial energy and, 
168 
neural factors and, 168 
neurohumoral factors 
and, 168 
norepinephrine extraction 
in, 161 
oxygen supply and, 168, 
170 


perfusion pressure and, 


peripheral resistance 
and, 169 

phasic nature of, 167, 
170 

revascularization and, 
170 

ventricular pressure and, 
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diastole of 
fiber length in, 156 
distensibility of 
catecholamines and, 156 
sympathetic stimulation 
and, 156 
tachycardia and, 156 
dynamics of, 153-64 
adaptation and, 155 
mechanical factors and, 
153-55 
electrical activity of, 177- 


catecholamines and, 179, 
180 
drugs and, 179 
excitability and, 178 
hormones and, 179 
ions and, 179, 180 
pacemaker activity and, 
180 
sinoatrial node and, 180 
stretch and, 178 
transmembrane potentials 
and, 177 
excitation of, 341-54 
see also Muscle, cardiac 
exercise and, 163 
Frank-Starling mechanism 
and, 155 
insufficiency of, 173 
invertebrate, 178 
lactate production by, 172 
length-tension and 
cardiomegaly and, 156 
metabolism of, 170-77 
adenosine phosphates and, 
173, 176, 177 
anaerobic, 172 
fatty acid oxidation and, 
174 
fructose and, 175 
glucagon and, 176 
glucose and, 173, 177 
glucose-6-phosphate and, 
176 
glycogen and, 174, 177 
glycogenolysis and, 174, 
176 
glycolysis and, 172, 177 
hypoxia and, 172 
insulin and, 173 
lactate and, 173 
lipid and, 174 
myocardial tension and, 
170, 171 
oxygen consumption and, 
154, 170-72 
phosphorylase and, 173, 
176 


pyruvate and, 173 

rate and, 171 

starvation and, 173 

substrate utilization and, 
173-76 

temperature dependence 
of, 172 
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mitral valve of 
closure of, 157 
muscle of 
see Muscle, cardiac 
myocardium of 
adaptation of, 155 
contractility of, 154, 155, 
160, 163 
potassium and, 156 
sarcomeres of, 155 
symposium on, 155 
tension of, 153-55, 171 
see also Heart, ventricle 
of 
nervous control of 
receptors for, 272 
sympathetic, 272 
neurogenic, 178 
output of 
see Cardiac output 
oxygen consumption of 
see Heart, metabolism 
of 
pacemakers of 
anoxic depression of, 158 
electrophysiology of, 180, 
345 
papillary muscle of 
oxygen consumption of, 


Purkinje tissue of 
electrophysiology of, 
345-47 
excitability of, 178, 179 
oxygen consumption of, 
171 


rate of 

angiotensin and, 158 

blood gas content and, 
158 

central nervous effects 
and, 160 

chemoceptors and, 158, 
159, 272 

metabolism and, 171 

oxygen consumption and, 
171 


pain and, 272 
thyroxine and, 163 
see also Heart, nervous 
control of 
sinoatrial node of 
electrical activity and, 180 
pacemaker activity and, 
180 
sympathetic nerve effects 
on, 136, 158 
tricuspid valve of 
closure of, 157 
vagus nerve effects on, 
158, 350 
ventricles of 
adaptation in, 156 
baroceptor reflexes and, 
157 
contractility of, 154, 155, 
175 
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distensibility of, 154, 156 

filling of, 156 

hypertrophy of, 173 

oxygen consumption of, 
171 


pressures in, 153, 154, 
175 
tension of, 153 
tonus of, 156 
volume of, 156 
see also Heart, myocar- 
dium of 
work of 
aldosterone and, 162 
anaerobic, 173 
aortic resistance and, 154 
oxygen consumption and, 
171, 173 
thyroxine and, 162 
Hematocrit ratio 
blood viscosity and, 390, 
391 


cardiac output and, 395 

oxygen transport and, 395 

regional differences in, 
394 

Hemoglobin 

biosynthesis of, 399 

blood gas reaction rates 
and, 429, 430 

gas transport by, 429 

Hexokinase 

kidney activity of, 202 

Hippocampus 

learning and, 382 

pyramidal cells of, 327, 
333 

Hippurates 

kidney secretion of, 200 

Histamine 

fetal lung content of, 436 

lung content of, 422 

pulmonary embolism and, 
423 


Hormones 

cardiodynamics and, 162 

coronary blood flow and, 
168 


heart electrical activity and, 
179 


see also Catecholamines 
and other specific hor - 
mones 


> 
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chemoceptor excitation by, 
404 


5-Hydroxytryptamine 
anaphylactic shock and, 
240 
brain content of, 276 
chemoceptor activation 
by, 272, 404, 432 
dumping syndrome and, 
237 
intestinal motility and, 
239, 240 
pulmonary vascular re- 
sistance and, 426 
sympathetic endings and, 
« 364, 368 
vasomotor effects of, 408 
Hypertension, 409-16 
aldosterone and, 414 
antirenin and, 411 
cardiac output and, 409 
carotid sinus and, 415 
critical closing in, 401 
hemodynamic pattern of, 
409, 410 
kidney role in, 415 
multiple factor analysis 
of, 409 
muscle blood flow and, 
409, 410 
renin-angiotensin system 
and, 411-14 
reviews on, 409 
sodium metabolism in, 
410, 411, 414 
vessel electrolytes in, 
41 


volume regulation in, 414 
Hypertension, renal 
angiotensin and, 413 
juxtaglomerular apparatus 
and, 211 
neurogenic component of, 
413, 415 


vascular reactivity in, 415 


Hypertension, renoprival 
kidney extracts and, 415 
Hypothalamus 
food intake and, 283 
growth hormone secretion 
and, 67 
liver function and, 276 
reproduction and, 


I 


Immune phenomena 


immunocytes, 24 

isoantigens and, 24 

tissue transplantation and, 
24 


Insulin 


alcohol effects and, 273 

body growth and, 59, 60 

cholesterol synthesis 
and, 273 

glucose metabolism and, 
173, 273 

gowth hormone effects 
and, 59-60 

protein metabolism and, 
59-60 

secretion of, 60 

stomach motility and, 
234 


Intestines, large 


see Colon 


Intestines, small 


absorption trom 
glucose and, 197 
sodium and, 197 
dumping syndrome and, 
236, 237 
duodenal receptors, 233 
motility of, 238-44 
acetylcholine and, 240, 
241 
calcium and, 242, 243 
catecholamines and, 243 
5-hydroxytryptamine 
and, 237, 239, 240 
iteus and, 238, 241 
methods for study of, 
227, 228 
nervous control of, 238- 
40, 243, 244 
pantothenic acid and, 241, 
242 
potassium and, 243 
radiotelemetry of, 227 
review on, 228 
smooth muscle of, 227, 
228 
types of, 239 
muscle of 
electrical activity of, 
242-44 


Hunger 283 
gastric vagus and, 234 reward mechanisms in, 
satiety, 234 283 

Hyaluronic acid 


obstruction of, 238 
Ions 
cardiodynamics and, 163 


sham rage and, 283 fluid compartments and, 


see Mucopolysaccharides sleep and, 281, 283 212 
Hyaluronidase stomach lesions and, heart electrical activity 
kidney function and, 205 283 and, 179, 180 
Hydrogen ion temperature of, 276 kidney ATP activity and, 
kidney transport of, 193 temperature regulation 189, 190 


potassium movement and, and, 274-76 kidney circulation and, 210 
213 thyroid activity and, kidney transport of, 189- 

sodium transport and, 194 277 96 

brain blood flow and, vasomotor reactions see also Electrolytes and 
278 and, 283, 284 specific ions 





J 


Juxtaglomerular apparatus 
see Kidney, juxtaglo- 
merular, apparatus of 


K 


Kallidin 
review on, 406 
Ketone bodies 
metabolism of, 63, 64 
Kidney, 187-220 
active transport in, 192, 
193 


aldosterone effects on, 
213, 414 

amino acid metabolism in, 
57 

amino acid transport by, 
198 

ammonia precursor in, 
199 

ATP hydrolysis in, 189- 
91 


cadmium -containing pro- 
tein in, 216 
calcification in, 216 
cholesterol distribution in, 
202 
cholinesterase in, 191 
circulation in, 208-10 
anuria and, 210 
autoregulation of, 209 
concentration mechanisms 
and, 206 
countercurrent system 
and, 206 
electrolyte effects on, 
210 
hypoxia and, 219 
indicator dilution curves 
and, 209 
intrarenal pressure and, 
209 
intravascular hematocrits 
and, 208 
juxtaglomerular apparatus 
and, 210 
pH effect on, 210 
state of hydration and, 
209 
vasa recta and, 216 
volume regulation and, 
396, 397 
clinical disorders of, 219 
compensatory hypertrophy 
of, 66 
concentration mechanisms 
203, 204, 206, 208 
aldosterone and, 398, 
399 
sulfhydryl groups and, 204 
countercurrent systems in, 
205-6 
creatinine transport by, 
196, 197 


SUBJECT INDEX 


distal tubules of 
ion transport in, 192-96 
types of, 196 

endoplasmic reticulum of, 
190 

enzyme activity in, 189- 
92, 201 

erythropoiesis and, 211, 


function of 
body hydration and, 396 
growth hormone and, 
216 
volume regulation and, 
395-99 
glomerular filtration 
autoregulation and, 209 
creatinine depression 
of, 197 
growth hormone and, 
216 


oxytocin effect on, 203 
vasotocin effect on, 203 
glomeruli of 
ferritin transport in, 188 
function of, 187-89 
intercapillary cells of, 
189 


pathology of, 188 

proteinuria and, 188 

structure of, 187-89 

water transfer through, 
187 


glucose transport in, 197, 


hippurate excretion by, 
200 

hypertension and 
see Hypertension 

hypothermia effects on, 
218 

ion transport by, 189-96 
antidiuretic agents and, 

217 


see also specific elec- 
trolytes and specific 
ions 
juxtaglomerular apparatus 
of, 189, 210-12, 398, 
399, 411, 412 
lactate metabolism in, 191, 
198, 205, 206 
mitochondria of, 195 
nervous influences on, 272 
PAH transport in, 201 
potassium deficiency and, 
213 
pressor system of 
juxtaglomerular apparatus 
and, 210 
proximal tubule of 
amino acid transport by, 
199 
cadmium and, 215 
flow rate in, 196 
glucose transport by, 197, 
202 
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ion transport in, 192- 
96 
pyruvate metabolism of, 


shock effects on, 208 
stone formation in, 216 
structure of 
pathological, 189 
review of, 189 
sulfonamide secretion by, 
200 
text on, 220 
tubules of 
acid secretion by, 212 
active transport in, 192 
amino acid transport by, 
199 
antidiuretic hormone and, 


calcium reabsorption in, 


citrate excretion by, 198 

creatinine secretion by, 
196 

flow rates in, 196 

glucose transport by, 
197, 202 

ion transport in, 192-96, 


isolated preparations of, 
196 


morphology of, 196, 205 
potential difference across, 
192 
sodium transport by, 
192-95, 215 
sulfhydryl groups in, 204 
uric acid reabsorption by, 
200 
see also Kidney, distal 
tubules of, proximal 
tubules of 
urea excretion by, 197, 218 
uric acid handling by, 200 
urine acidification in, 194 
volume receptors in, 
398 


see also Urine 


L 


Lactate 


heart metabolism of, 172, 
173, 176 

kidney metabolism of, 
191, 198, 200, 206 

metabolic acidosis and, 
198 

vasa recta blood con- 
centration of, 206 


Lactation 


placental lactogen, 54 


Learning 


cortical impedance and, 
281 

denervation supersensi- 
tivity and, 358, 362, 382 
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enzyme induction and, 381, 
383 


extinction of, 383 
habituation and, 358, 375- 
79, 382 
hippocampus and, 382 
reward mechanisms and, 
283 
RNA and, 381, 382 
Limbic system 
TSH release and, 277 
Lipid metabolism 
growth hormone and, 
60-65 
lipogenesis, 60-62 
see also Cholesterol, Fat, 
Fatty acids 
Lithium 
kidney handling of, 218 
Liver 
aldosterone metabolism 
and, 398 
nervous influence on, 276 
reservoir function of, 395 
Lungs 
amniotic fluid in, 436 
biochemistry of, 433, 434 
bronchial secretions and, 
434 
elastins and, 433 
comparative physiology 
of, 439, 440 
compliance of, 422 
conductance of, 422 
diffusion in, 427, 428, 
437 
hypoventilation of, 424 
mechanics of, 421-24 
morphology of, 434 
pathology of, 434 
pulmonary circulation, 
426, 427 
drugs and, 426, 436 
emboli and, 427 
5-hydroxytryptamine and, 
408 


reflexes of, 426 
reviews on, 426 
shunts in, 427 
vascular resistance in, 
425, 427 
stretch receptors in, 423 
surface active substance 
in, 434, 436, 437 
ventilation distribution in, 
425, 426 
alveolar-arterial gas 
tensions and, 425 
analogues of, 437 
blood flow and, 423, 425, 
437 
volumes of 
expiratory volume, 421 
functional residual capac- 
ity, 421, 436 
maximum breathing ca- 
pacity, 421 
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measurement of, 421 
vital capacity, 421 


M 


Magnesium 
deficiency of 
electrolyte metabolism 
in, 215 
heart effects of, 163, 178, 
353 
kidney ATP activity and, 
189, 190 
kidney stones and, 216 
kidney transport of, 195 
kidney vascular effects of, 
210 
synaptic transmission and, 
306, 307, 309 
vasomotor effects of, 
210, 406 
Migration, animal 
see Navigation, animal 
Mitochondria 
kidney potassium trans- 
port and, 195 
Morphogenesis, 15-41 
adhesion specificity, 22, 
23 
axial polarity, 32 
calcium role in, 16, 21 
cell motility in, 23-26 
cell orientation in vivo, 
26-31 
cell-to-cell adhesion and 
20, 22 
central- mediated organ- 
ization, 16-24 
chemical factors in, 37 
contact phenomena in, 
24-26 
egg organization, 15, 16 
extracellular material 
and, 18-20 
gastrulation and, 26, 27 
genetic analysis of, 38 
immunological factors 
and, 24 
limb formation, 32, 33 
limb regeneration, 32-35 
membrane recognition, 
23, 24 
nerve fiber orientation, 
30, 31 
nervous factors in, 34, 35 
noncontact interactions, 
31-37 
organ formation, 28-30 
organizines, 36 
pattern formation in, 37-41 
physical factors in, 35 
prepatterns in, 38-41 
reaggregation and, 16 
regeneration, 33-27 
review on, 15 
RNA, DNA and, 23 
Mucopolysaccharides 


cell aggregation and, 19 
morphogenesis and, 19 
Mucus 
see Mucopolysaccharides 
Muscle 
contracture of 
acetylcholine and, 300 
calcium and, 300 
Muscle, cardiac 
action potentials of, 342- 
54 
calcium role in, 136, 
342-46, 349, 353, 354 
conduction in, 341-44 
contraction of 
action potentials and, 
347-53 
active state in, 348 
hypertonic media and, 
348-53 
length-tension relations 
of, 135, 136 
staircase in, 348 
temperature and, 348 
contracture of, 342, 343, 
348, 350 
diffusion relations in, 342 
electrical properties of, 
346, 347 
electron micrography of, 
132 
excitation of, 341-54 
calcium and, 141-43, 
350, 351 
electrical events and, 
341-47, 349 
ionic role in, 342-48, 
352, 353 
magnesium effects in, 
353 
microstructure of, 134-36 
perfusion adequacy in, 
342, 343 
potassium role in, 343- 
45, 347, 348, 352-54 
sodium role in, 341-44, 
347, 348, 350, 352, 353 
Muscle, skeletal, 131-50 
activation of, 139-41 
calcium and, 141-45 
sarcoplasmic reticulum 
and, 139 
afferents in, 402 
alkaline earth ions and, 
142 
amino acid accumulation 
in, 55-59 
calcium effects on, 135, 
140-45 
catecholamine actions on, 
406 
circulation in, 402, 403, 
406, 407, 409, 410 
contractile proteins of 
see Actin, Myosin, 
Actomyosin 
contraction of 


band pattern changes in, 
131-34 

calcium and, 135, 142 

chemical changes in, 147 

contractile proteins in, 


energy exchanges in, 147, 
148 


heat changes in, 148 
initial length and, 134 
length-tension diagram of, 
135, 136 
osmotic factor in, 146 
sliding-filament theory 
of, 131-36 
volume changes in, 145, 
146 
work done by, 147, 148 
denervation supersensi- 
tivity in 
acetylcholine and, 365, 
370 
catecholamines and, 365, 
370 
membrane constants and, 
371 
metabolism and, 371 
receptive area size and, 
369, 370 
reviews of, 369, 371 
desensitization of, 377 
electron micrography of, 
131, 132, 136-40 
extracellular space of, 146 
filaments of, 136-39 
growth hormone actions 
on, 55-59, 61 
high energy phosphates in, 
140, 141, 144, 147 
insulin action on, 59, 60 
lipid metabolism in, 61, 
63, 64 
myopathies, 131 
neuromuscular transmis- 
sion in 
acetylcholine and, 299- 
301, 365, 369-72, 377 
botulinum toxin and, 370 
calcium and, 300 
collateral growth and, 
360 
denervation supersensi- 
tivity in, 365, 366, 
369-71 
end plate potentials in, 
299, 300, 306-9, 316, 
374 
epinephrine and, 363, 366 
glutamate and, 303 
miniature potentials in, 
387, 304-8, 315, 369, 
370, 374 
posttetanic potentiation in, 
374 
potassium and, 300 
presynaptic inhibition in, 
315 
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sodium and, 300 
succinylcholine and, 309 
tetanus and, 305-7 

reinnervation of, 360, 361, 
369 

relaxing factors in, 140, 
143-45 

reviews on, 131 

sarcolemma of, 135 

sarcoplasmic reticulum of, 
139-41 

slow fibers of, 148-50 

sodium pump in, 191 

structure of, 136-39 

Muscle, smooth 

conduction in, 244, 400, 401 

denervation supersensi- 
tivity in, 363-65 

drug effects in, 239-42 

electrical-mechanical 
relations in, 228, 242- 

44 

5-hydroxytryptamine and, 

237 


intestinal 
see Intestines, small, 
motility of 
membrane potentials of, 
244, 400 
stretch response of, 364 
vascular, 400, 409 
Muscle spindles 
afferents from 
disuse of, 373 
autonomic reflexes and, 271 
tonic and phasic, 251, 252 
gamma efferents to 
alpha motoneurons and, 
253-56 
central excitation of, 252 
classes of, 251, 252 
conditioned withdrawal 
and, 254 
respiration and, 254 
spasticity and, 252, 253 
Myosin 
muscle filaments and, 137, 
138 


N 


Navigation, animal, 109-29 
azimuth in, 111, 115 
basic mechanisms of, 113- 
15 
bilateral organization and, 


bicoordinate orientation in, 
110, 125 

celestial means of, 110, 
125 

cerebellar potentials and, 
127 

compensatory memory 
and, 127 

cybernetic systems and, 
127, 129 
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definitions of, 110-13 

direction finding in, 113-17 

location finding in, 113, 
125 

migration in, 111, 114, 
115, 123, 124 

‘nonsense reaction" and, 
117 

orientation in, 111-15 

physiological analysis of, 
126-29 

reviews on, 109 

role of, 109, 111 

scope of, 110-13 

seasonal changes of, 121 

subjective and objective 
approaches in, 112, 113 

time in, 114, 115, 117, 
120, 123 

Nerve 

action potentials in, 290- 
95 

conduction velocity in, 
289 

excitability of, 290 

regeneration of, 358-62 

resting potential in, 289- 
94 


unmyelinated, 294 
Nerve, auditory 
cell bodies of, 457 
conduction in, 457 
potentials of, 463, 464 
Nerve cells 
action potentials in, 290- 
95 
axon hillocks of, 323, 324, 
326-30 
Betz cells, 327, 379 
bipolar, 327, 330, 331 
dendrites of 
current in, 301, 326, 330 
excitatory postsynaptic 
potentials in, 332 
impulse initiation in, 


inhibition in, 310, 316, 
323, 324, 333 
intrastructure of, 311, 
321 
impulse initiation in, 326- 
34 
block of, 323 
site of, 255, 324, 327, 
328, 332 
voltage clamp and, 326 
input-output relations in, 
331-34 
Mauthner cells, 302, 303, 
315, 320-24, 333 
membrane characteristics 
of, 281 
motoneurons 
alpha-gamma linkage, 
253-55 
y-aminobutyric acid and, 
303 
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electrotonic conduction 
in, 319 
impulse initiation in, 326- 
30 
phasic and tonic, 255, 
256 
postsynaptic potentials 
in, 297, 301, 332 
posttetanic potentiation 
in, 374, 375 
presynaptic inhibition in, 
249, 310-17 
reinnervation of, 361 
removal of input to, 369 
somatic synapses on, 333 
transmitter release in, 
307 
Purkinje cells, 327, 333 
rectification in, 292, 296- 
98, 319, 327, 332 
Renshaw cells, 256, 257, 
302 
repetitive firing of, 255, 
292, 306, 310, 331, 332 
resting potentials of, 289- 
94 
Schwann-cell sheaths of, 
293, 319 
somata of 
conduction between, 319 
endings on, 320-33 
impulse initiation in, 
328, 329 
invasion of, 322, 327-30 
myelinated, 331 
potentials in, 301 
thresholds of, 327, 328 
see also Nerve cells, 
motoneurons 
spontaneous activity of, 
464 
time-constants of, 324 
Nerve fibers, 289-95 
acetylcholine and, 294 
action potentials in, 290-95 
active transport in, 294 
branching of, 330 
calcium and, 291 
identification of, 311 
initial segments of 
see Nerve cells, axon 
hillocks of 
morphogenesis and, 34, 
35 
nodes of, 329-31 
outgrowth of, 30 
perfusion of, 289-94 
potassium and, 289-94 
regeneration of, 30, 34 
sodium and, 290-94 
space constant of, 328 
sulfate and, 290 
tracers and, 292 
Nerve, optic 
regeneration of, 30, 359 
Nerve, vagus 
bronchial effect of, 422 
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esophagus and, 229, 230, 
232 
hunger and, 234 
liver function and, 276 
peptic ulcer and, 235 
small intestines and, 238, 
240, 241, 243, 244 
stomach and, 234, 235 
volume regulation and, 
395, 398 
Nervous system 
higher functions of 
arousal, 376 
learning, 357, 362, 381- 
83 
perceptual environment 
and, 378 
RNA and memory, 381, 
382 
sensory deprivation and, 
373, 379, 380 
homeostatic function of, 
271-84 
motor functions of 
alpha-gamma linkage in, 
253-55 
cerebral cortex and, 255, 
258, 259 
feedback in, 251, 252 
gamma efferents in, 
251-53 
postural adjustments in, 
254, 256 
pyramidal tract and, 
258, 259 
reflex patterns in, 257- 
60 


plasticity in, 260, 261 
regeneration in 
ACTH and, 359 
chemical specificity in, 
359, 360 
collateral growth and, 
359-61 
physical specificity in, 
359 


respiratory control by, 
431-33 
somatosensory functions of 
centrifugal control of, 
250, 251, 262, 265, 266 
convergence in, 262, 263 
dorsal column nuclei, 
250, 264-66 
feedback in, 217, 334, 358, 
376 
muscle afferents and, 264 
receptive fields in, 257, 261, 
263, 264 
spinocerebellar pathways, 
261, 262 
surround inhibition, 265, 334 
see also Chemoceptors, 
Respiration 
Neurohypophysis 
deficiency of 
electrolytes and water 


in, 214 
hormones of, 203 
see also Antidiuretic 
hormone, Oxytocin, 
Vasopressin 


oO 


Obesity 
growth hormone and, 68 
Osmotic phenomena 
excitation-contraction 
coupling and, 348-53 
heart muscle and, 348-53 
Ouabain 
kidney effects of, 189, 190, 


Ovulation 
estrogens and, 263 
reflexogenous, 263 
Oxygen 
atelectasis and, 435 
blood analysis for, 428, 
429 
carotid bodies and, 158 
heart metabolism and, 
154, 170-72 
high pressures of, 435, 
436 


myocardial revasculari- 
zation and, 170 

tissue partial pressure of, 
279 

toxicity of, 435, 436 

Oxygen deficiency 

blood reservoirs and, 395 

brain damage and, 438 

chemoceptor activation 
by, 404, 405 

hearing and, 461, 463 } 

hematopoiesis and, 399 

intracellular, 439 

respiration and, 421, 434, ' 
435 

temperature regulation 
and, 274 

Oxytocin 

comparative aspects of, 
203 

kidney function and, 203, 
208 - 


natriuretic effect of, 208 
vasomotor effect of, 408 


P 


Pain | 
denervation supersensi- 
tivity and, 362 { 
heart rate and, 272 
Pancreas 
external secretion of 
antidiuretic hormone and, | 
276 
conditioned reflexes and, 
76 


islets of 


tumors of, 239 
see also Insulin 
Pancreatic ducts 
pressure in, 245 
Panting 
hypoxia and, 274 
temperature drive to, 274, 
275 
Pantothenic acid 
intestinal motility and, 
241, 242 
Phosphatase 
kidney localization of, 202 
Phosphate 
excretion of, 65, 66 
growth hormone and, 216 
kidney transport of, 195 
renal calcification and, 
216 
Phosphorylase 
heart metabolism and, 
173, 176, 177 
Physiology, comparative 
animal navigation and, 
109-29 
see also Navigation, 
animal 
respiratory, 439, 440 
Physiology, developmental 
light deprivation and, 379, 
380 
motor end plate formation, 
369 


nerve regeneration and, 
361 


neuronal connections, 260 
Pituitary, anterior 

see Adenohypophysis 
Pituitary gland 

blood supply of, 277 
Placenta 

active extracts of, 54 

lactogen in, 54 
Plasma proteins 

disappearance of, 394 
Plasma volume 

see Blood volume 
Polycythemia 

cardiac output and, 395 

pulmonary diffusion in, 

427 


Posture 
stomach emptying and, 
232 


Potassium 
aldosterone and, 213, 214, 
398 


bone composition and, 213 
deficiency of 
kidney in, 213 
lactic dehydrogenase in, 
202 


magnesium deficiency 
and, 215 

renal concentrating de- 
fect and, 215 

renal sodium and, 215 
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vitamin D and, 215 

denervation supersensi- 
tivity and, 365 

exchangeable, 213 

growth hormone and, 216 

heart effects of, 156, 
163, 178-80, 343-54 

hydrogen ion movement 
and, 213 

hypercapnia and, 212 

intestinal motility and, 
243 

kidney ATP activity and, 
189 

kidney circulation and, 


kidney transport of, 193, 
195, 203, 213, 214, 216 
membrane potentials and, 
343-45, 350, 352-54 
metabolism of, 213 
nerve cells and 
action potentials of, 
290-95, 298 
resting potentials of, 
289-94 
nerve permeability to, 
292, 294, 298 
sodium transport and, 194 
synaptic transmission 
and, 297, 298, 300, 
315 
vasomotor effects of, 406 
Pregnancy 
blood volume and, 393 
growth hormone in, 68 
plasma angiotensinase in, 
413 
Prolactin 
growth hormone and, 
53-55, 61 
Protein metabolism 
growth hormone and, 55- 
60 


insulin and, 59, 60 
Proteins 
amino acid incorporation 
into, 57-60 
Purkinje fibers 
see Heart, Purkinje tissue 
of 
Pyramidal tract 
Babinski sign and, 
257 


interneuron terminations 
of, 259 

monosynaptic connections 
of, 259 

sensory inhibition via, 
265, 266 

stretch reflex and, 
256 

Pyruvate 

heart metabolism of, 
173 

kidney metabolism and, 
191, 197, 198, 200 
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Q 


Quinidine 
myocardial tension and, 
153, 154 


R 


Receptors, sensory 
cutaneous, 257, 261, 262, 
265 
Golgi tendon organs, 258 
invertebrate, 331 
muscle spindles, 251-53 
Pacinian corpuscles, 264 
Red corpuscles 
axial streaming of, 390, 
391 


blood viscosity and, 
390, 391 

blood volume regulation 
and, 399 

clumping of, 390, 391 

glucose transport in, 
197 

hematopoiesis, 399 
see also Erythropoietin 

polycythemia effects, 
395 


sequestration of, 394 
volume of, 392-94 
Red nucleus 
muscle afferents and, 
264 
stretch reflex and, 252 
Reflexes 
autonomic, 271, 272 
carbon dioxide and, 279 
baroceptor 
see Barostatic reflexes 
chemoceptive 
see Chemoceptive 
reflexes 
Reflexes, conditioned 
pancreas and, 276 
see also Learning 
Reflexes, dorsal root 
habituation and, 377 
Reflexes, spinal 
cerebral cortex and, 
255, 258, 259, 261 
collateral growth and, 
359-61 
crossed, 257, 375 
dorsal root, 249, 313-15 
flexor, 257-61, 263, 313, 
375 
gamma efferents and, 
251-56 
Golgi tendon organs and, 
258 
habituation of, 260, 375- 
77 
patterned, 258, 259 
plasticity of, 260, 261 
posttetanic potentiation of, 
373-75 
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presynaptic inhibition in, 
249-51, 310-17 
reticular formation and, 
258-60 
stretch, 250, 251, 257, 
260, 261, 373, 376 
use and disuse in, 373 
Renin 
assay of, 412 
hypertension and, 411 
juxtaglomerular cells and, 
411 
origin of, 411 
plasma content of, 412 
volume regulation and, 
398, 399 
Renin-angiotensin system, 
211 


antirenin, 411 
Reserpine 
denervation supersensi- 
tivity and, 366-68 
gonadotropin secretion and, 
263 
Respiration, 421-40 
airway reflexes and, 422- 
24 
airway resistance, 421-24 
airway obstruction and, 
421 
dust inhalation and, 422, 
423 
emboli and, 422, 423 
methods for measuring, 
421, 422 
altitude and, 434, 435 
anesthesiology and, 437, 
438 


blood gases and, 428-31 
bronchoconstriction and, 
422 
comparative physiology of, 
439, 440 
control of, 431-33 
aortic receptors, 432 
carbon dioxide and, 275, 
279, 283, 424 
carotid receptors, 432 
central receptors and, 
431, 432 
cerebral hemispheres 
and, 432 
chemoceptors and, 272 
diving and, 434 
mixed venous receptors 
and, 431 
neuromuscular reflexes 
and, 432, 433 
oxygen deficiency and, 
421, 423, 439 
pulmonary receptors 
and, 432 
thermal effects on, 433 
dead space and, 421-24, 
437 
efficieucy of, 421 
exercise and, 283, 435 
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gamma efferents and, 256 

hyperbaric oxygen and, 
435, 436 

hypercapnia 
acid-base effects of, 212 
respiratory acidosis and, 


hyperventilation, 424, 437 
hypoventilation, 424 
intrapleural pressures, 
422 
maximum breathing capac- 
ity, 421 
mechanics of, 421-24, 436 
monographs on, 421 
muscle tone and, 421 
neonatal physiology of, 
436 
nitrogen clearance curves, 


pediatric physiology of, 
436, 437 
positive pressure breath- 
ing, 395, 396, 421 
respirators and, 424 
ventilation 
blood flow and, 425, 
426 
distribution of, 425, 


uneven, 424, 425 
see also Lungs, ventila- 
tion in 
wakefulness and, 282 
water breathing and, 435 
see also Lungs 
Reticular system 
antidromic activation of, 
282 
gamma efferents and, 253 
muscle afferents and, 
264 
sensory inhibition by, 
265, 266 
spinal reflexes and, 258- 
60 
spinoreticular pathways, 


Reticulum, sarcoplasmic 
skeletal muscle and, 
139-41 
Retina 
central projection of, 30 
circulation in, 279, 280, 
413 
light deprivation and, 379 
morphogenesis of, 16, 
17, 19 
regeneration in, 359 
Ribonucleic acid (RNA) 
learning and, 381, 382 
nerve sensitization and, 
381 
nerve synthesis of, 380 
synthesis of, 59 
Rhythms, duirnal 
migration and, 114, 115 








Ryanodine 
muscle actions of, 145 


s 


Salivary glands 
denervation supersensi- 
tivity in, 365-67, 370 

desensitization of, 377 i 
parasympathetic block 
of, 366 
Sarcoplasmic reticulum 
skeletal muscle and, 
139-41 
Sensations, cutaneous 
cold, 275 
warm, 275 
Serotonin 
see 5-hydroxytryptamine 
Shivering 
barostatic reflexes and, 
403 
hypoxia and, 274 
review on, 274 
stimulus for, 274 
Shock 
kidney function in, 208 
spinal, 362 
Shock, anaphylactic 
5-hydroxytryptamine and, 
240 


Skin 
morphogenesis of, 18, 34 
sodium transport in, 191 
Sleep, 281-83 
body-temperature and, 
275 
brain metabolism and, 
283 
carbon dioxide and, 282 
central mechanisms for, 
281, 282 
hormone control of, 283 
periods of, 283 
reviews on, 281 
see also Arousal 
Sodium 
active transport of, 192- 
97, 205 
ADH effect on, 205 
calcium effect on, 205 
COs effect on, 205 
hyaluronidase and, 205 
see also Sodium, trans- 
port of 
bone composition and, 
213 
conduction role of, 341, 
342 
electrogenic transport of, 
194 


exchangeable, 213 

excretion of, 397, 410, 414 

heart effects of, 341-44, 
347, 348, 352, 353 

heart electrical activity 

and, 178-80 








hypertension and, 410, 411, 
414 


juxtaglomerular apparatus 
and, 211 
kidney transport of 
antidiuresis and, 192 
ATP activity and, 189-90 
countercurrent systems 
and, 206 
diabetes insipidus and, 
192 
enzyme activities and, 
189-92 
growth hormone and, 216 
hydrogen ion concentra- 
tion and, 194 
oxygen consumption and, 


oxytocin effect on, 203 
potassium role in, 194 
steroids and, 191 
tubular water flux and, 
192 
tubules and, 192-95 
vasotocin effect on, 203 
membrane potentials and, 
343-45, 348, 352, 353 
nerve cells and, 290-94 
nerve permeability to, 
292, 294 
review on metabolism of, 
212 
synaptic transmission and, 


transport of 
catecholamines and, 243 
cholinesterase and, 191 
growth hormone and, 216 
see also Sodium, active 
transport of 
urine concentration and, 
207 
vasomotor effects of, 410 
Somatotropic hormone 
see Growth hormone 
Spinal cord 
autonomic reflexes of, 
271, 272 
collateral growth in, 359- 
61 
electrotonic junctions in, 


interneurons of, 250, 255, 
258, 311-14, 327 

motoneurons of 
see Nerve cells, moto- 

neurons 

presynaptic inhibition in, 
310-17 

reflexes of 
see Reflexes, spinal 

Renshaw cells in, 256, 
257, 302 

spinal shock, 363 

substantia gelatinosa of, 
313, 314 

Spleen 
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reservoir function of, 
394, 395 


Stomach 


dumping syndrome and, 
236-38 
motility of, 232-38 
acid and, 233 
body position and, 232, 
233 
catecholamines and, 240 
fatty meals and, 234 
glucose and, 233, 234, 
236, 237 
inhibition of, 233-35 
nervous control of, 233- 
35 
pancreatic tumors and, 
239 


pharmacodynamics of, 
239-42 
premature infants and, 
233 
pyloric role in, 236 
review on, 236 
stomach emptying and, 
233-36 
pyloric stenosis, 229 
sphincter of, 236 
secretion of 
hypercapnia and, 424 
Stress responses 
blood glucose and, 273 


brain 5-hydroxytryptamine 


and, 276 
Strychnine 
inhibitory postsynaptic 
potentials blocked by, 
316 
presynaptic inhibition and, 
251 


Sulfhydryl compounds 
kidney ATP activity and, 
190 
Sulfonamides 
kidney secretion of, 200 
Swallowing 
dynamics of, 228, 229 
Swim bladder 
gas secretion in, 206 
rete mirabile and, 206 


Sympathetic nervous system 


angiotensin and, 413, 414 
brain oxygen and, 279 
cholinergic endings in, 
364 
collateral growth in, 360 
denervation supersensi- 
tivity in 
acetylcholine and, 364, 
365, 368-72 
cocaine and, 368 
epinephrine and, 363, 
365-69 


5-hydroxytryptamine and, 


364, 368 
mechanisms of, 367- 
72 





norepinephrine and, 
363-66, 368-70 
preganglionic, 362, 364, 
367, 368, 372 
reserpine and, 366-68 
reviews of, 362 
salivary glands and, 
365-67, 370 
stages of, 360 
tyramine and, 363 
drug influences on, 406- 
8, 413 
esophagus and, 229, 230, 
232 


heart effects of, 272 
intestinal motility and, 
243, 244 
liver function and, 276 
muscle spindles and, 253 
stomach and, 235 
thyroid activity and, 276 
vasomotor relations of, 
402, 403 


Synapses, 295-326 


axosomatic, 255, 332, 
333 
bidirectional, 317-20, 


central, 302, 332 
electrotonic, 317-20 
definition of, 317 
inhibitory, 322-24 
junctional resistance of, 
319, 320 
rectification in, 319 
ultrastructure of, 318 
geometry of, 320, 321, 


size of, 370 

ultrastructure of, 311, 
318, 321 

use and disuse of, 357-83 


Synaptic transmission, 


295-326 
basket endings in, 320, 
321 
Dale's principle and, 311, 
323, 333 
electroplaques and, 296 
excitatory postsynaptic 
potentials in, 249, 250, 
296, 297, 300-4, 310- 
16, 322-26, 333 
inhibitory 
electrotonic, 322-25 
review of, 302 
ionophoresis and 
review of, 303 
membranes mimicking, 
296 
motor end plate 
absence of spike in, 297, 
299, 300 
potentials of, 299, 300, 
304-9, 315 
presynaptic inhibition in, 
315 
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propagation in, 309 
plasticity in, 357-83 
postsynaptic membranes 

in 

acetylcholine and, 297, 

299-301, 302 

calcium and, 300, 305, 

307 


capacitance of, 299 

chloride and, 298, 300, 
315 

cholinesterase and, 301, 
302 

GABA and, 296, 315 

glutamate and, 302, 303 

inexcitability of, 296, 
297, 299, 308 

magnesium and, 305, 
309 

potassium and, 297, 298, 
300 


resistance of, 304 
sodium and, 300 

posttetanic potentiation in, 
374 


presynaptic inhibition in, 
249-51, 310-17, 377 
afferent depolarization 
and, 249-51, 311-13 
anatomical basis of, 311 
development of, 315 
sites of, 249, 250, 314, 
315 
presynaptic membranes 
in 
polarization of, 303-7 
curare and, 301, 309, 
320 
spike amplitude in, 304, 


vesicles in, 307, 308, 
318, 321 
"release factor" in, 306, 
307 


reviews of, 295 

summation in, 325 

transmitters in, 297, 301- 
7 


voltage clamp and, 297, 
300 


T 


Temperature, body 
action potentials and, 348 
brain activity and, 276 
exercise and, 275 
hearing and, 462 
hypothalamic, 275 
measurement of, 273 
muscle contraction and, 

348, 350 
regulation of 
brain temperature and, 
276, 277 
hypothalamus and, 274- 
17 
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hypoxia and, 274 
methods for study of, 273 
newborn, 273, 274 
panting and, 274 
review on, 273 
set point of, 275 
shivering and, 274 
thyroid activity and, 
275, 277 
see also Sensations, 
cutaneous, Panting, 
Shivering 
Temperature, environmental 
comfort zone, 274 
Testosterone 
creatinine transport and, 
197 


Thalamus 
centrum medianum of, 
263 
cervicothalamic pathway, 
262 
rigidity and, 253 
thalamocortical excita- 
tion, 379 
Thiosulfate 
kidney transport of, 195 
Thymus 
immunocyte production in, 
24 


Thyroid gland 
amino acid metabolism 
and, 58 
nervous control of, 276- 
77 
temperature regulation 
and, 275 
Thyroid-stimulating hormone 
secretion of 
hypothalamus and, 277 
limbic system and, 277 
temperature and, 277 
Thyroxine 
cardiodynamics and, 163, 
167 
Trachea 
nervous control of, 271, 
272, 423 
veratrine and, 423 
Tumors 
cell migration in, 25 
nerve "growth factor" in, 
360 


Tyramine 
catecholamines of heart 
and, 161 
denervation supersensi- 
tivity and, 363, 365 


U 


Ulcer, peptic 
diathesis to, 239 
vagus nerves and, 235 
Urea 
kidney transport of, 197, 
207, 218 


Uric acid 
kidney handling of, 200 
Urine 
acidification of, 194, 202 
concentration of, 202, 
206, 207 
antidiuretic hormones 
and, 203 
diuretic agents and, 217 
papilla resection and, 
208 
see also Kidney, con- 
centrating mechanisms 
in 
flow of 
circulatory dynamics 
and, 210 
hypotension and, 209 
oxytocin and, 203 
papilla resection and, 
208 


vasotocin and, 203 
proteinuria, 188 


Vv 


Vasomotor phenomena 
chemoceptor reflexes and, 
403, 404 
critical closure and, 401 
dumping syndrome and, 
239 


emotion and, 406 

ganglionic blocking agents 
and, 406 

5-hydroxytryptamine and, 
408 


hypertension and, 409, 


hypothalamus and, 283, 
284 

intracranial pressure and, 
404 


ion effects and, 406, 410 

kinins and, 400, 407 

local vasodilator mech- 
anisms, 400, 401 

nervous control of, 401- 
5 

pulmonary artery and, 
272 


reflex vasodilator mech- 
anisms, 402 
regional control and, 277 
transmural pressure and, 
409 
vascular tone, 401 
vasodilator drugs, 406, 
407 
see also Blood flow, Blood 
flow, Blood vessels, 
Venous circulation 
Vasopressin 
ACTH and, 204 
activity of 
comparative aspects of, 
203 


cyclic AMP in, 203 
hyaluronidase and, 205 
adrenal corticogenic effect 

of, 203 
disappearance rate of, 
206 


electrolytes and water and, 


free fatty acids and, 206 

growth hormone secretion 
and, 67 

sodium excretion and, 208, 
414 

sulfhdryl groups and, 
204 


tubular morphology and, 


volume distribution of, 
206 
water diuresis and, 207 
Veins 
electrical potentials in, 
400 


mechanical properties of, 
40 


Venous circulation 
angiotensin and, 413 
venoconstriction, 403, 

407, 413 

Vestibular system 

impulse initiation in, 
331 
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Meniére's disease, 473, 
474 
neural mechanisms of, 
454 
neuronal RNA changes in, 
382 
Villikinin 
blood content of, 246 
intestinal villi and, 246 
Viscosity 
rheological principles and, 
389-91 
see also Blood viscosity 
Vision 
central mechanisms for, 
30, 31, 282 
color vision, 31 
electroretinogram and, 
379 


habituation and, 380, 
382 

lateral geniculate body 
and, 380 

light deprivation, 282, 
379 


optic nerve regeneration 
and, 359 
signal transformations in, 


Vitamin D 
calcium metabolism and, 
215 
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potassium metabolism and, 
215 
Volume receptors 
antidiuretic hormone and, 
395 
kidney function and, 395- 
97 


location of, 395, 397 
thyrocarotid, 272 


WwW 


Water 
clearance of 
vasotocin effect, on, 


distribution of 
adrenal deficiency and, 
214 
aldosterone and, 214 
electrolytes and, 212 
glomerular filtration of, 
137 


kidney tubular flux of 
countercurrent systems 
and, 206 
sodium transport and, 
192 


reabsorption of 
vasotocin effect on, 203 

transcapillary movement 
of, 188 





